ABSTRACT tRNAmethyltransferases from extract of yellow lupin seeds were purified over 300-fold by the methods based on hydrophobic and affinity chromatography. However, in the most active fractions the methylating enzymes were over 2000 purified. The purified enzyme fractions catalysed the formation of 1-methyladenine and 5-methylcytosine using E. coli B and B. subtilis tRNAs as substrates and Sadenosylmethionine as the methyl donor. They were unable to methylate their own endogenous tRNA but they were capable of methylating tRNA of some other Iupinus species. Whereas the patterns of methylated constituents of tRNA from E.coli and B. subtilis were quite similar, they differed considerably from those obtained with lupin species tRNAs. Some properties of purified methyltransferases from yellow lupin seeds have been described.
INTRODUCTION
Among all classes of nucleic acids, transfer RNAs contain the highest concentration of methylated nucleosides. Enzymes responsible for methylation of tRNA /S-adenosylmethionine; tRNA-methyltransferases/ are a family of specific enzymes which recognize selected nucleosides /or nucleotide bases/ in tRNA molecules.
A lot of attention has been devoted to the isolation and characterization of different specific methyltransferases mainly of microbial and animal origin /for review see 1/.
In spite of many efforts those enzymes are not very well known as yet.
They are rather unstable and thus difficult to purify. Moreover there are no convenient analytical methods for the determination of activity of specific methyltransferases. Still less is known about plant methyltransferases. During our studies on plant tRNAs and enzymes connected with their metabolism we have isolated and purified tRNA-melhyltransferases from yellow lupin seeds /Lupinus luteusvar. Express/. In the present report the results of purification as well as some properties of these enzymes are described.
MATERIALS AND METHODS
Chemicals: E.coli tRNA was from Calbiochem. Co., dithiothreitol from Sigma
Co., /14c-methyl/-S-adenosylmethionine /specific activity, 55 mCi/mmol/ The ammonium sull'ate fraction corresponding to 3 g protein was applied lo ihe columnequilibrated wilh buffer B and then washed with buffer li /1500 ml/. The stepwise gradient used for elution was 0. 1M KCI /800 ml/ and 0. 25M KCI /800 ml/ in buffer B. Fractions /20 ml/ were collected and in 0. 1 ml aliquots melhylase activity (o-o) was assayed as in Methods. Column eluent /A280/ ( -); flow rale 90 ml/hour. To this column previously equilibrated with buffer C, the pooled dminohexyl-Sepharose fraction of metnylases /200 mg protein/ was applied. The column was washed with buffer C /50 ml/ and followed wilh buffer C containing 0. 1M KCI /50 ml/ and 0. 2M KCI /100 ml/. Fractions of 2. 5 ml were collected and in 0. 1 ml aliquots the methylase activity (0-0) was assayed as in M'.-"hods. Column eluent M280/ (-); flow-rate 25 ml/hour. 
RESULTS AND DISCUSSION
The purification of tRNA-methyitransferases by classical methods presents usually considerable difficulties due to instability of enzymes of this family, and to inefficiency of the methods. The use of two new techniques:
hydrophobic chromatography and affinity chromatographyovercameinpart these difficulties, at least, in preparing the methylating enzymes from yellow lupin seeds, The data in table 1 show the results of the purification procedure. Hydrophobic chromatography resulted in about 10-fold purification of the methyltransferase ammonium sulphate fraction from yellow lupin seeds.
Affinity chromatography ledto further 30-fold enrichment of enzyme activity.
Purification of the lupin methylase was 300-350-fold in relation to crude extract. It should be emphasized, however, that after tRNA-Sepharose chromatography, the specific activity of methyltransferases in the most active fraction was often higher than 50,000 U/mg. The purification in these fractions was over 2000-fold. Overall yield of methyltransferase activity was rather low and did not exceed 10% in experiments carried out.
It seems that the increase in the amount oftRNAbound to Sepharose matrix will permit the improvement of the recovery of the last step of purification, since the adsorbent with higher tRNA concentration /3 mg tRNA/ml of gel/ have given a sharper elution pattern of methyltransferases.
The most purified preparations were unstable, undoubtedly as a consequence of high protein dilution. Attempts to concentrate them by using aquacide led to the considerable loss of activities, also in the presence of The Michaelis eons'an' for S-cdenosylmethionine in the reaction of methylation of F.coli 13 tRNA by aminohexyl-Sepharose fraction, determined from Lir.eweaverBurk pio:, was calculated to be 2. 9 x 10"°M.
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The enzyme activity was stimulated 2. 5-fold by the addition of 0. 35M Na+ or K + to the incubation mixture. On the contrary, NH4" 
